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Outline

* Introduction

* Finished Installation beam lines

« Commissioning beam lines (phase 0)
 Installation PETS

 Commissioning PETS (phase 1)
and first results (see also Erik’s talk)

* Plans for probe beam (phase 2),
and extra diagnostics
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CTF3 Two-beam Test Stand Prospects G

UNIVERSITET  \/ersatile facility
 two-beam operation

— high power drive-beam [~30A vs. 100A at
CLIC]

— high quality probe-beam [~1.0A like CLIC]
 excellent beam diagnostics, long lever arms
 easy access & flexibility for future upgrades
Unique test possibilities
« power production & accelerating structures

— beam Kkick

— beam dynamics effects

rogerruber @ TUll CLIC module

CTF3 Collab. — beam-based alignment
Meeting
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Commissioning & Test Phases 6
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UNIVERSITET Phase 0

e commissioning beam lines, w/o structures

Phase 1
e tests with PETS in drive beam line

Phase 2

DECTCQ H
Nreilo III UIIVU IJUdIII "G

 accelerating structure in probe beam line

Roger Ruber
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Meeting
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Phase 0: First Beam on 3™ September e
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UNIVERSITET  Commissioning TN (7

 drive beam passed through |m—<—"1
small losses (w/o correctors! — |

« debugging BPM’s, MTV
To be done

 emittance measurement
with quad scan and MTV

* transfer matrix R,
measurements,
to verify quadrupole
calibration

* Increase current with

Roger Ruber CTF3 recombination
CTF3 Collab.
Meeting
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length 1 m
aperture 23 mm
design 7.3MW at 5A
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Meeting
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12 GHZ RF Components

« attenuator
* phase shifter
e (dry) load

Mechanical problem
with movers during
tests in December

\
~—r

\ I\AV'\IJ L\f\f\l
— OCIIU Vadu

company for repair
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Drive Beam Generation
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Mode #1 | #2 | #3 cre
Current [A] 30 15 4 °

Pulse length [ns] 140 | 240 | 500 JELEREI

CLEX mp—
Frequency [GHZ] 12 12 3 #2
PETS power [MW] | 200 | 61 5 -

#3 ,’ N ,/’
1

NOTE:
« PETS length 1 m (0.215 m in CLIC)
Roger Ruber * To adjust the pulse length, a tail clipper will be installed

T between CR and TBTS.

Meeting
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PETS Power Recirculation e

UPPSALA

universiTET — Available PETS power as in CLIC, to load
but shorter pulse length e 1 e o)
* add internal re-circulation 7 e
through feedback loop: e ¥ PETSinput ]
— electron bunch y

generates field burst

— field burst returns
after roundtrip time t,

« phase shifter to adjust
phase error in the loop

« PETS operates as
amplifier (like a LASER)

RogerRuber o nower not available

CTF3 Collab. for user (ACS)
Meeting

_ 400 ald 200
Time, ns
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253 m
ol 5l

i Vacuum Pressure (14-Nov ~ 14-Dec) G
UPPSALA TBTS PETS conditioning

UNIVERSITET

«——1.4e-6 mbar

gradual decrease
H Ml] — processing
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recirculation I norecirculation | — -53A
Roger Ruber I L - ! L - ! .
0 5 10 15 20 25 30
CTF3 Collab. Wi [h] period 43
Meeting ~30 MW
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Power Production 9

UPPSALA
UNIVERSITET — compare RF power to beam current:

assume Z(RE XIIZ)
REc @17 (@ = S0

Power Production (21nov2008 pulse 1) Power Production (21nov2008 pulse 1)
1.5 T T . T 1 T T T
—PETS, forward — Load, forward
\—-0.565834*B370S —-0.3445"B370S
0.8r
1 " 1
g 0.6
=,
@
§_ 0.4r
0.5r
0.2r
Roger Ruber
CTF3 Collab. ) P J ; el e Olascnanrn j : P
0] 100 200 300 400 0 100 ) 200 300 400
Meeting (aligned) time [ns] (aligned) time [ns]
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Power Production with Recirculation
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UNIVERSITET 25 RF power (1 1d902008 pUIse 22) B?aml nnnnnn ity (11dec2008 pulse 223
— PETS forward I
— PETS, reflected c|
ool| —Load, forward 19 MW
— Load, reflected
g 15 o/ [Nsteps
=, 16.4 MW
E;_’ 5.3x step 1 ]
8_ 10 B : 0.2
recirculation
3.1 MW steps (~26ns) \ -
0 N 3.5 MW
Roger Ruber 2 2 MW \
0 : — 1 : .
C1hs Collab. 0 100 200 300 400 500
Meeting time [ns]
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PETS Power Recirculation Model 6

* electron bunch generates field burst —
field burst returns after T vertable spiter

variable (coupling: 0—1)
phase shifter

— roundtrip time t -
F_) r —a ( / PETS output
— attenuation g=¢€ 4rive ¥ PETS input

beam
— phase @ — ;
o after 1 turn
q= al(p+ia) 1
- A f\III\ ﬂ'F‘I‘I\IF ' 'I'l [N el & Ya 0&F
T WdARNC Adilct 11 WuUlllio

Fealw] | mag i)

f=]
T

W(n) — qn — in(p+ia)
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Power Recirculation from Bunch Train 6

UPPSALA _
UNIVERSITET —» ggsume box-like bunch

« field after ‘I' round trips ..
— convolution i i ' "

f(l)= ZW(I - Kk)B(k) = B_Znilqk

251
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* example with g=0.8
and different phase ¢ =
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Numerical Recirculation Model

UNIVERSITET for n=0,k,2k,...
ein((o+i05)/k N |
W(n) = 0
0 ) . .
| = real(w) | | |
Q = imag(w) \}if% _

100 150

Mex power= 46764, Integral=162.3506

P=1"2+Q"2 | S
Roger Ruber % i 0
CTF3 Collab.
Meeting
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Fit to Real Data T

UPPSALA
UNIVERSITET Power profile from beam Power profile from square
intensity (BPM) pulse
« fit offset, amplitude, phase, * simulation using fit
gain, delay b/w BPM & RF parameters
* NOTE:  measured BPM signal has
no visible steps in fit!! limited rise time (bandwidth)
— smoothes steps
1decs22 Fit result: phase=17 degree, gain=0.30 bpmapoweribp,17,0.8,26)
01E T T T T T T T T T
014 r d BEM ]
RF
o12r 251
o1r
L
00s
006 b 15F
0,04 F 1k
Roger Ruber %% N ::im o sl
CTF3 Collab. fitted RF
Meet| ng D'DED 1 |:I||:| 2|:I||:| 3|:I||:| 4|:I||:| 500 ’ L0 100 150 200 250 300 350 400 450 0 &S00

M3
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|Q Signals (PETS output only) e

UPPSALA tt t t b IQ signals (11dec2008 pulse 22)
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. . - |
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Beam Kick Measurements 6
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UNIVERSITET 5 BPMs in each beam line (BPM xxxx)

« 2 before: incoming angle & offset
« 2 after: kick angle

 dipole + BPMS5 for energy measurement
/ 1 ) 1 0 0

— m~ 0
T=A40 o | w00 |00
O I O s A I N
1 tAN—1 At = Z4 Rii Ri; R 0
= : d
0= AA)AT o) \wlp wlf mi o) N
_ B0550: x, BO0510: x, B0370: x, B0330: X,
dlpole 1 1 | 1
B0620: x, ) = 3 E = )
Roger Ruber T T T T
CTF3 Collab. Y beam kick
Meeting [9’6]
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Beam Kick Estimation

UNIVERSITET o g for kick in PETS centre
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©
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Roger Ruber -]
CTF3 Collab.
-1.54
Meeting
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relation with
— RF (transverse) mode?
— energy build up?

Beam Kick Estimation (11dec2008 pulse 22)

Horizontal Position {11dec2008 pulse 22)

position [mm]
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—horizontal
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Logging, Control & Monitor Software

* logging & control by Alexey Dubrovskiy
documentation on EDMS 916103

— conditioning control based on 30GHz software

— control PETS phase shifter/splitter

— logging full event (if trigger) or summary
RF and BPM signals
iIncl. magnet current, vacuum level

— fast vacuum signals waiting for new ADCs
« monitoring by Cedric Charrondiere

— online display RF & BPM signals

— waterfall displays

— control steering magnets

Two-beam Test Stand Commissioning and First Results
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Conditioning and Logging GUI

conditioning
control

data
selector
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4 -
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List of selected fields

=3 CK.COMD_TBTS

o= [ EventAcquisition
o= 9 InterlockAcquisitio
o= [ MachineStateAcgu
o= g Messager

o= [ PulseAcquisition

¢ Status
D made {int)
D status {nt
[ CM.BHLO 100
[ M. BHLOZ OO

o= [ PulseSummaryacoLisition

il
isition

[ CK.COMD_TETS

o= 9 EventAcquisition

o= [ PulseSummaryAcquisition
¢ Status

D made {nt)
3 CM.BPMOL10H

¢ Cursar
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D made {String)
3 C5.5TEP-02

Time stamp filter

From [Oct 14, 2008

[E@[10:18:58 Am

| To|Dec 23, 2008

[E@[10:18:58 Am |

Data storage

Save files in the folder

fafsfcern.chiuserfafadubrows fctf-thts-cond/flo

\

bk
File name prefix dat? Max. data size 10 MB
v

=
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drive OR probe BPM,
beam loss & energy
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Phase 2: Probe Beam Plans e

* re-start commission in March
(~3 weeks incl. CALIFES commissioning)

* Install accelerating structure in May

* add diagn08tiC83 Flash Box

/ .
!F ELH— FHJ-:- -‘ 7{ ACS| = - ""”'_L'ﬂ_ —-"'“F—‘-F—

LTE]—
|
° Lz
!‘2 J—
m——r
“>7
f—t

retractable
Faraday cup

pick-up coill

4 electrodes
(electron - ion separation)
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Phase 2: Accelerating Structure

« CLIC-G undamped
structure

e tank under construction
In Pakistan

e internal supports made
at CERN

* ready for installation
by April

Two-beam Test Stand Commissioning and First Results
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: Conclusions e
UPPSALA

UNIVERSITET — Two-beam Test Stand up & running!

Promising results,

 started to study details of power production,
beam kick and beam dynamics

* preparing additional probe beam diagnostics
Keep an eye on our web site http://cern.ch/ctf3-tbts

Thanks to all colleagues at
rogerruber Uppsala University, CERN, INFN and LAPP.
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